Abstract : The base-catalyzed intramolecular Diels-Alder reactions of 5-trimethylsilyl-2-furfuryl propargyl ethers la-lf gave compounds 2a-2f and 3a-3f in 70-90% yields respectively, a novel reaction involving an intramolecular Diels-Alder reaction followed by a trimethylsilyl group 1,2-rearrangement and Brook rearrangement. Copyright © 1996 Elsevier Science Ltd There is considerable current interest in the intramolecular Diels-Alder reaction, and it has been applied to a number of synthetic objectives with notable success. 1 The vast majority of the work reported in this area has dealt with reactions utilizing ethylenic and acetylenic dienophiles. On the other hand, the intramolecular Diels-Alder reaction of allene has received much less attention. 2 A decade ago, Kanematsu et al. demonstrated that the allene unit is a versatile synthon as a dienophile in the intramolecular cycloaddition due to the absence of unfavorable nonbonded interactions in the transition state. 3 Afterward, they developed a furan ring transfer reaction via the intramolecular Diels-Alder reaction of furan diene and allenyl ether dienophile and applied this reaction to the synthesis of natural products. 4
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characterized by their spectral data. 6 No detectable amount of the 1,4-rearrangement 5¢ products 4a-4f or compounds 5a-5f was obtained. mechanism is proposed for the reaction. The intramolecular Diels-Alder reactions of la-lf gave 2a-2f and 3a-3f respectively, presumably via the corresponding allenyl ethers 6a-6f and the cycloadducts 7a-7f. Under the reaction conditions, the cycloadducts 7a-7f easily undergo ring opening of the bridged oxygen atom to form the zwitterions 8a-8f as the reaction intermediates. Repelling the trimethylsilyl group by the alkoxide ion followed by 1,2-shift of the trimethylsilyl group (route a) gave the rearranged intermediates 9a-9f, which underwent aromatization to give 2a-2f respectively, Scheme 2. On the other hand, Brook rearrangement of the trimethylsilyl group of the zwitterions 8a-8f gave the rearranged intermediates 10a-10f, which underwent aromatization to give the products lla-llf. Hydrolysis of the trimethylsilyl group of lla-llfby the base or solvent afford the phenols 3a-3f. The ratios of 2 : 3 (1 : 1.2-2) may imply the proximate reaction rates for the Brook rearrangement and 1,2 rearrangement.
In the cases of la-lc, which possess a proton on the furfurylic position (R' = H), no detectable amount of the furan ring transfer reaction 4 products 12a-12e or 13a-13c was obtained. These results may imply that the reaction rates of Brook rearrangement and 1,2-rearrangement are much faster than that of the furan ring transfer reaction from the zwitterion intermediate 8.
Thus we found a novel reaction involving an intramolecular Diels-Alder reaction followed by a trimethylsilyl group 1,2-rearrangement and Brook rearrangement. 
